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(54) 'nUe: ARTICULATING SEAT/CHASSIS INTERFACE FOR A WHEELCHAIR 



(57) Abstract 



A wheelchair includes a rigid upholstered seat removably 
mounted on a crossbrace-type chassis. The seat includes a generally 
square-shaped frame having a clevis assembly depending from each 
of the four comers of the frame. Each one of a first pair of the clevis 
assemblies disposed at diagonally opposed front and rear comers of 
the seat frame is formed with aligned generally pear-shaped openings. 
Each one of a second pair of the clevis assemblies disposed at the 
other diagonally opposed front and rear comers of the seat frame is 
formed with aligned generally horizontal elliptical-shaped openings. 
An inverted generally U-shaped mounting bracket formed with aligned 
openings is disposed on each end of each one of a pair of chassis 
sideframes. Each clevis assembly is engageable with a respective 
one of the U-shaped brackets so that die respective openings of the 
engaged brackets are aligned. The pear-shaped openings allow vertical 
articulation of the chassis relative to the seat in certain instances when a 
bump, depression or other irregularity on a travel surface is encountered 
by usually one of the wheels of the wheelchair. 
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ARTICULATING SEAT/CHASSIS INTERFACE FOR A WHEELCHAIR 
PACKGROUND OF THE INVENTION 

5 

FIELD OF THE INVEMTIOM 

The invention relates to wheelchairs, and in particular to the 
attachment of a seat to a chassis of a wheelchair. More particularly, 
10 the invention relates to an articulating attachnnent of a seat to a chassis 
of a wheelchair which provides for improved shock absorption, control 
and stability of the wheelchair. 



BACKGROUND ART 

15 As a result of continuing population growth and improved 

longevity for people around the world, it follows that wheelchairs will 
be an increasingly integral part of society. When selecting a wheel- 
chair, a user can consider choices ranging from very simple and inex- 
pensive models to very complex and expensive units. As a general rule, 

20 the more feature-laden and complex a wheelchair is, the higher its cost, 
and thus many consumers are unable to afford features which they find 
desirable in a wheelchair. Therefore, one goal of many wheelchair 
manufacturers Is to provide as many features as possible in a reliable 
wheelchair for the lowest possible cost. 

25 One such feature which can add significant cost to a wheel- 

chair is a suspension system. A suspension system, similar to that 
which can be found on other types of wheeled vehicles such as cars 
and trucks, is incorporated in a vehicle for several reasons. One reason 
is to absorb shocks and thereby insulate from shocks the people and/or 

30 cargo being carried by the vehicle. For example, during use of a wheel- 
chair, small bumps or depressions on the surface on which the wheel- 
chair is traveling can cause such shocks. Another common objective of 
a vehicle suspension is to maintain all of the wheels of the vehicle on 
the ground when such relatively small bumps or depressions are en- 

35 countered, to maintain steering control and stability of the vehicle. 



SUBSTITUTE SHEET (RULE 26) 
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Such shock absorption, control and stability can be achieved 
in wheelchairs having sling-type seats integrated on an articulating 
crossbrace-type chassis, since the non-rigid nature of the sling seat fa- 
cilitates articulation of that type of flexible chassis. More specifically, 
5 when one of the wheels of the wheelchair travels over a bunnp or a de- 
pression, the generally vertical articulation of the chassis and seat effec- 
tively absorbs the shocks caused by the irregularities in the travel sur- 
face. This articulation also nnaintains all of the wheels of the wheelchair 
in constant contact with the travel surface for reliable steering control 

10 and stability of the wheelchair. It should be noted that such articulation 
typically only occurs when a single wheel encounters a bump or a de- 
pression, and usually fails to occur when more than one wheel encoun- 
ters such an obstacle. Moreover, such articulation is only effective in 
absorbing shocks and maintaining control if the bumps or depressions 

15 are relatively small. 

However, many wheelchairs having crossbrace frames, which 
also are useful for storage and transport of the wheelchair since a 
crossbrace chassis folds into a compact profile, utilize upholstered cap- 
tain or van-type seats which provide increased comfort for the occupant 

20 of the wheelchair. Captain or van-type seats also are considered more 
aesthetically pleasing than sling-type seats to many wheelchair users. 
Unfortunately, a drawback of such seats is that they have a rigid struc- 
ture which prevents any articulation of the crossbrace-type chassis. 
Thus, a need exists in the art to provide an economical alternative to 

25 suspension systems for shock absorption, control and stability of cross- 
brace-type chassis wheelchairs having rigid van seats mounted thereon. 

The present invention economically solves many of the prob- 
lems of stability, control and shock absorption for wheelchairs having a 
crossbrace chassis with a rigid van-type seat mounted thereon, by 

30 making a simple, inexpensive and yet effective structural change which 
in turn changes the manner of attachment of the van seat to the chas- 
sis. More particularly, such a structural change enables articulation of 
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the chassis relative to the seat at the interface of the chassis and seat 
in certain instances, when bumps, depressions or other irregularities in 
the travel surface of the wheelchair are encountered. Such articulation 
protects the occupant from shock and maintains occupant control and 
5 wheelchair stability on the travel surface. 

SUMMARY O F INVENTION 

Objectives of the present invention include providing an ar- 
ticulating seat to chassis attachment for a wheelchair which automati- 

10 cally absorbs and insulates the occupant of the wheelchair from shocks 
in certain instances when bumps, depressions or other irregularities in 
the travel surface are encountered by the wheelchair. 

Another objective of the present invention is to provide such an 
articulating seat to chassis attachment for a wheelchair, in which all 

15 wheels of the wheelchair are maintained in constant contact with the 
travel surface in certain instances when bumps, depressions or other 
irregularities in the travel surface are encountered by the wheelchair, 
thereby maintaining occupant control and stability of the wheelchair. 
A further objective of the present invention is to provide such 

20 an articulating seat to chassis attachment for a wheelchair, which is 
economical to manufacture and reliable in use. 

These objectives and advantages are obtained by a wheelchair 
having a substantially rigid seat mountable on a substantially flexible 
chassis, the wheelchair including at least a pair of mounting brackets 

25 disposed on the chassis, the brackets each being formed with at least 
one opening; and at least a pair of brackets disposed on the seat, at 
least one of the pair of seat brackets being formed with a substantially 
vertically-oriented first opening, the other of the pair of seat brackets 
being formed with a second opening, the seat brackets each being 

30 engageable with a respective one of the chassis mounting brackets for 
mounting the seat on the chassis, so that upon engagement of each 
one of the seat brackets with a respective one of the chassis mount- 
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ing brackets and alignment of the openings of the engaged brackets, 
a pin is insertable through the aligned openings to secure the seat to 
the chassis, whereby when at least a certain one of the wheels of the 
wheelchair engages an irregularity in a travel surface, at least one of 
5 the pins moves generally downwardly in the first opening resulting in 
downward articulation of the chassis relative to the seat. 

BRIEF PESCRIPTtON OF THE DRAWINGS 

The preferred embodiment of the invention, illustrative of the 
10 best mode in which applicants have contemplated applying the princi- 
ples, is set forth in the following description and is shown in the draw- 
ings and is particularly and distinctly pointed out and set forth in the 
appended claims. 

FIG. 1 is a perspective view of one type of wheelchair on 
15 which the articulating seat to chassis attachment of the present inven- 
tion is incorporated; 

FIG. 2 is an enlarged diagrammatic front view, with portions 
in section and hidden parts represented by broken lines, of the cross- 
brace and associated structure of the wheelchair chassis of FIG. 1, 
20 shown in an open or operating position; 

FIG. 3 is a view similar to FIG. 2, but showing the crossbrace 
and related structure of the chassis in a collapsed or storage/transport 
position; 

FIG. 4 is an exploded perspective view of the van seat and 
25 the seat frame of the wheelchair of FIG. 1 ; 

FIG. 5 A is an enlarged elevational side view of one of the rear 
clevis assemblies of the seat frame, with a pin represented by broken 
lines, taken along line 5A of FIG. 4; 

FIG. 5B is an enlarged elevational side view of one of the 
30 front clevis assemblies of the seat frame, with a pin represented by 
broken lines, taken along line 5B of FIG. 4; 
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FIG. 6 is an enlarged perspective view, with a portion broken 
away, of one of the sideframes of the wheelchair chassis; 

FIG. 7 is an exploded perspective view of the van seat and its 
associated seat franne, and the sideframes of the wheelchair chassis; 
5 FIG. 7 A is a fragnnentary perspective view of one of the front 

corners of the van seat, seat frame and wheelchair chassis sideframes 
of FIG. 7, shown assembled; 

FIG. 7B is a sectional view taken along lines 7B-7B of FIG. 
7A, with hidden parts represented by broken lines, particularly showing 
10 the manner in which the van seat is attached to the wheelchair chassis 
at each of its four corners; 

FIG. 8 is an elevational right-hand side view of the van seat 
and its associated seat frame mounted on the sideframes of the wheel- 
chair chassis; 

15 FIG. 9 is an enlarged fragmentary right-hand elevational side 

view showing the articulation between the chassis and van seat of the 
wheelchair when a depression in the travel surface of the wheelchair is 
encountered by one of the caster wheels; 

FIG. 9A is a view similar to FIG. 9, but showing the articula- 
20 tion between the chassis and van seat when a bump in the travel sur- 
face of the wheelchair is encountered by one of the drive wheels; 

FIG. 10 is an enlarged fragmentary left-hand elevational side 
view showing the articulation between the chassis and van seat of the 
wheelchair when a bump in the travel surface of the wheelchair is en- 
25 countered by one of the caster wheels; and 

FIG. 1 OA is a view similar to FIG. 10, but showing the articu- 
lation between the chassis and the van seat when a depression in the 
travel surface of the wheelchair is encountered by one of the drive 
wheels. 

30 Similar numerals refer to similar parts throughout the draw- 

ings. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 



A mid-wheel power drive wheelchair of the type on which the 
articulating seat to chassis interface structure of the present invention 
5 is incorporated, is indicated generally at 20 and is shown in FIG. 1 . 
However, it is understood that the articulating seat/chassis interface of 
the present invention can be incorporated on any type of wheelchair, 
including manually driven wheelchairs and power driven wheelchairs 
having the drive wheels disposed other than mid or near the center of 

10 gravity of the wheelchair. Wheelchair 20 includes a rigid upholstered 
captain or van-type seat 21 , a seat frame 22 (see FIG. 4), and a chassis 
23. A pair of drive wheels 24, each of which is independently powered 
by a respective one of a pair of motors 25, each is mounted on chassis 
23 substantially close to the center of gravity of wheelchair 20 for im- 

15 proved traction. However, it is apparent to those skilled in the wheel- 
chair art that positioning of drive wheels 24 near the center of gravity 
of wheelchair 20 creates instability in the wheelchair and makes it more 
susceptible to tipping and the like. Thus, a pair of laterally spaced 
caster wheels 26 is mounted on the rear end of chassis 23 rearwardly 

20 of drive wheels 24, and a pair of laterally spaced stabilizer or anti- 
tipping wheels 27 is mounted on the front end of chassis 23 
frontwardly of the drive wheels, to provide stability to the wheelchair. 

It is understood that the articulating interface of seat frame 
22 with chassis 23 has particular utility in wheelchairs having a chassis 

25 which includes a crossbrace assembly 30 (FIGS. 2 and 3). Crossbrace 
30 is movable between an operational or open position, as shown in 
FIG. 2, wherein seat 21 and seat frame 22 can be mounted thereon, 
and a collapsed or storage/transport position, as shown in FIG. 3, after 
removal of the seat and the seat frame from chassis 23. The resulting 

30 collapsibility of chassis 23 makes it convenient for the user of wheel- 
chair 20 to transport the wheelchair to different locations such as in a 
car, van or truck, or to store the wheelchair. Another advantage of a 
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crossbrace-type chassis 23 when used in conjunction with a flexible 
sling-type seat (not shown) of the type well known to the art and to the 
literature, is that a pair of sideframes 31 (FIGS. 2, 3 and 6) of chassis 
23 each is able to independently move or articulate when a depression, 
5 bump or other irregularity is encountered by usually one of wheels 24, 
26, and still maintain all of the wheels in continuous contact with the 
surface on which wheelchair 20 is traveling. It is understood that anti- 
tipping wheels 27 each is disposed adjacent to but spaced from the 
travel surface. Each wheel 27 is biased in the direction of the travel 

10 surface by a spring 35 (FIGS. 1 and 8), and can assist in stabilizing 
wheelchair 20 when the wheelchair encounters certain irregularities in 
the travel surface or when the wheelchair travels down inclines or 
comes to an abrupt stop. Thus, such articulation enables wheelchair 
20 to absorb shocks which insulates the occupant of the wheelchair 

15 from such shocks, and also maintains the steering control and stability 
of the entire wheelchair. However, sling-type seats are relatively un- 
comfortable and have a clinical appearance, and thus many wheelchair 
users prefer the more comfortable and aesthetically pleasing rigid uphol- 
stered van-type seat 21, which includes a seat bottom 32, a seat back 

20 33 and a backrest extension 34 which is usually offered as an option. 
Van-type seats, however, interfere with articulation of cross-brace type 
chassis 23. 

Turning now to seat frame 22 (FIG. 4), the seat frame in- 
cludes a pair of longitudinally extending, spaced-apart parallel rails 36. 

25 The front ends of rails 36 are interconnected by a transversely extend- 
ing rail 37, and the rear ends of the rails are interconnected by a trans- 
versely extending U-shaped member 38, the upwardly extending por- 
tions of which serve as mounts for a pair of arm rests 28 and a joystick 
control 29 (FIG. 1). Seat belt straps 39A and 39B are each attached to 

30 a rear end of a respective one of longitudinal rails 36 and are used to 
restrain the occupant in wheelchair 20 during its operation. 
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In accordance with one of the key features of the present in- 
vention, a clevis assembly 40 is attached by any suitable means such 
as weld 46, to each one of the ends of longitudinal rails 36 adjacent to 
each corner of seat frame 22 as best shown in FIGS. 4 and 7B. Clevis 
5 assemblies 40 each include a pair of spaced-apart, vertically extending 
walls 47. One pair of clevis assemblies 40A is disposed at diagonally 
opposed front and rear corners of seat frame 22. Each pair of walls 47 
of each clevis assembly 40A is formed with an aligned pair of generally 
pear-shaped openings 41 {FIG. 5A), Another pair of clevis assemblies 

10 40B is disposed at the other diagonally opposed front and rear corners 
of seat frame 22, and each pair of walls 47 of each clevis assembly 
40B is formed with an aligned pair of generally horizontally disposed el- 
liptical-shaped openings 42 (FIGS. 58 and 78). Tlie main purpose of el- 
liptical openings 42 is to provide for manufacturing tolerances since in- 

15 dividual components of wheelchair 20 typically are separately manufac- 
tured and then subsequently assembled, and the play provided by 
openings 42 in the longitudinally extending or front-rear direction aids 
assembly of seat frame 22 to chassis 23. The purpose of pear-shaped 
openings 41 will be set forth in detail hereinbelow. 

20 It can be appreciated that once van seat 21 is attached to 

seat frame 22 in a usual manner as illustrated in FIGS, 4 and 7, then 
the entire seat/seat frame assembly is removably mounted on the pair 
of spaced-apart sideframes 31 of chassis 23 (FIGS. 6 and 7). A pair of 
longitudinally spaced Inverted U-shaped mounting brackets 43 is at- 

25 tached to each chassis sideframe 31 by welds 48. When van seat 
frame 22 is positioned above sideframes 31 in the manner shown in 
FIG. 7 by aligning each clevis assembly 40 with a respective one of U- 
shaped brackets 43, seat 21 then can be attached to chassis 23 as 
shown in FIGS. 1, 7A, 78, and 8. More particularly, each pair of 

30 aligned openings 41, 42 formed in clevis assemblies 40A, 408, respec- 
tively, is aligned with a respective pair of aligned circular openings 44 
formed in vertical portions of each U-shaped bracket 43. A quick re- 
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lease pin 45 of a type well known to those skilled in the art is passed 
through each set of aligned pairs of openings 41 , 44 and 42, 44 to se- 
cure van seat frame 22 to chassis sideframes 31 . As best shown in 
FIGS. 7 and 7B, a plug 49 is snap fitted in an opening 53 formed in the 
5 horizontal top wall of each mounting bracket 43. Plug 49 preferably is 
formed of nylon, but can be formed of any other durable, low friction 
material such as rubber, high-density polyethylene, or the like. Plug 49 
prevents clevis 40 from resting solely on pin 45 and in turn thus pre- 
vents the pin from bearing the full load of seat frame 22, van seat 21 
10 and the occupant of the wheelchair, thereby extending the life of the 
pin. 

In accordance with an important feature of the present inven- 
tion, pear-shaped openings 41 formed in clevis assemblies 40A allow 
articulation of chassis 23 and seat frame 22 relative to one another 

15 when a bump, depression or other irregularity is encountered, typically 
by certain ones of wheels 24, 26 of wheelchair 20. More specifically, 
pear-shaped openings 41, which each generally taper from a narrower 
width at its upper end to a wider width at its lower end, each enables 
its respective corner of wheelchair chassis 23 to independently move 

20 downwardly, at different times, a distance X away from seat frame 22 
when bumps 52, depressions 51 or other irregularities in the wheelchair 
travel surface 50 are encountered, as best shown in FIGS. 9, 9A, 10, 
and lOA. The chassis 23 returns to its normal operating position, as 
best represented in FIG. 8, when the wheelchair is traveling over a rela- 

25 tively smooth surface. 

It should be understood that the articulating seat/chassis in- 
terface for a wheelchair of the present invention only articulates under 
certain circumstances. More particularly, there are four instances when 
articulation occurs. Namely, and as best shown in FIG. 9, when the 

30 right-hand caster wheel 26 encounters a depression 51, the right rear 
corner of chassis 23 follows the caster wheel into the depression a dis- 
tance X, and left-hand caster wheel 26 and drive wheels 24 remain in 
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contact with travel surface 50, thereby providing the benefits of articu- 
lation. As shown in FIG. 9A, articulation also occurs when right-hand 
drive wheel 24 encounters a bump 52, and the right rear corner of 
chassis 23 again moves away from seat frame 22 a distance X. View- 
5 ing FIG. 10, when left-hand caster wheel 26 encounters a bump 52, 
the left front corner of chassis 23 articulates away from seat frame 22 
a distance X. Finally, when left-hand drive wheel 24 encounters de- 
pression 51, the left front corner of chassis 23 again articulates away 
from seat frame 22 a distance X. It is understood that the above sce- 

10 narios as to the four instances when articulation occurs would be dif- 
ferent if pear-shaped openings 41 were formed in the other diagonal 
qlevis assemblies 40B of seat frame 22. . 

It should also be understood that there are certain instances in 
which articulation cannot occur, as follows. When either one of right- 

15 hand drive wheel 24 or left-hand caster wheel 26 encounters a depres- 
sion, articulation cannot occur. Also, when either one of right-hand 
caster wheel 26 or left-hand drive wheel 24 encounters a bump 52, ar- 
ticulation cannot occur. Moreover, articulation will not occur either 
when both drive wheels 24 encounter a bump or a depression at the 

20 same time, or similarly, when both caster wheels 26 encounter a bump 
or a depression at the same time. However, there may be instances in 
which combinations of the above scenarios enable articulation to occur. 
Also, distance X is limited by the height of pear-shaped openings 41, 
and thus articulation may fail to prevent shocks and loss of stability and 

25 control of the wheelchair If the bumps or depressions are larger than the 
range of articulation X of chassis 23 from seat frame 22. 

Although articulation between wheelchair chassis 23 and seat 
frame 22 is provided by the present invention only in certain instances, 
an important objective of the present invention is to provide articulation 

30 at a significant cost reduction from that of a conventional suspension 
assembly which provides articulation in almost every instance, but at a 
higher cost. Providing more instances of articulation by utilizing pear- 
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shaped openings 41 of the present invention at all four corners of seat 
frame 22 would create rattle and instability in the attachment of the 
seat frame to chassis 23. Rattle also would be a problem if only two 
pear-shaped openings were placed in both clevis assemblies 40 at the 
5 front of seat frame 22, or alternatively in both rear clevis assemblies of 
seat frame 22, or in both clevis assemblies on either the right or the 
left- hand side of seat frame 22. 

It should also be noted, and as best shown in FIGS, 5A and 
5B, that during assembly of wheelchair 20, the narrow upper portion of 

10 pear-shaped openings 41 serve as a locator for pins 45 in aligned 

openings 41, 42 and 44. It is understood that pins 45 can be located 
in the rearwardmost portion of openings 41, 42, in the central portion 
of the openings or in the front portion of the openings, without affect- 
ing the concept of the present invention. The wide lower portion of 

15 pear-shaped openings 41 also provides tolerance for ease of assembly 
and in particular during attachment of seat frame 22 to chassis side 
frames 31 . It is further understood that openings 41 could be triangu- 
lar-shaped or any other shape in which each of the openings generally 
taper from a narrower width at its upper end to a wider width at its 

20 lower end, again without affecting the concept of the present invention. 
Vertically-oriented, non-tapering openings also are contemplated by the 
present invention. 

Thus, it can be seen that the articulating interface of seat 
frame 22 with chassis side frames 31 of wheelchair 20 of the present 

25 invention, and in particular clevis assemblies 40A of seat frame 22 
having pear-shaped openings 41 formed therein, provides a solution in 
many instances to shock absorption, control and stability of wheelchairs 
utilizing a crossbrace-type chassis and rigid seat arrangement when a 
more expensive suspension assembly is undesirable. The present inven- 

30 tion embodies a solution in a structure which is economical to manufac- 
ture and durable in use. 
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Accordingly, the articulating seat/chassis interface, for a 
wheelchair of the present invention is simplified, provides an effective, 
safe, inexpensive, and efficient assembly which achieves all of the 
enumerated objectives, eliminates difficulties encountered with prior art 
5 wheelchairs, solves existing problems, and obtainc new results in the 
art. 

In the foregoing description, certain terms have been used 
for brevity, clarity, and understanding; but no unnecessary limitations 
are to be implied therefrom beyond the requirements of the prior art, 

10 because such terms are used for descriptive purposes and are in- 
tended to be broadly construed. 

Moreover, the description and illustration of the invention is 
by way of example, and the scope of the invention is not limited to 
the exact details shown or described. 

15 Having now described the features, discoveries and princi- 

ples of the invention, the manner in which the articulating seat/chassis 
interface for a wheelchair is constructed, arranged, and used, the 
characteristics of the construction and arrangement, and the advanta- 
geous, new and useful results obtained; the new and useful struc- 

20 tures, devices, elements, arrangements, parts, and combinations are 
set forth in the appended claims. 



25 



30 
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WHAT IS CLAIMFD IS r 

1 . A wheelchair having a substantially rigid seat mountable on 
a substantially flexible chassis, said wheelchair including: 
5 a) at least a pair of mounting brackets disposed on said 

chassis, said brackets each being fornned with at least one 
opening; and 

b) at least a pair of brackets disposed on said seat, at 
least one of said pair of seat brackets being formed with a 

10 substantially vertically-oriented first opening, the other of 

said pair of seat brackets being formed with a second 
opening, said seat brackets each being engageable with a 
respective one of said chassis mounting brackets for 
mounting said seat on said chassis, so that upon 

15 engagement of each one of said seat brackets with a 

respective one of said chassis mounting brackets and 
alignment of the openings of said engaged brackets, a pin 
is insertable through the aligned openings to secure said 
seat to said chassis, whereby when at least a certain one 

20 of the wheels of said wheelchair engages an irregularity in 

a travel surface, at least one of said pins moves generally 
downwardly in said first opening resulting in downward 
articulation of said chassis relative to said seat. 

25 2. The wheelchair of Claim 1 , in which said seat bracket first 

opening tapers from a narrower width at its upper end to a wider 
width at its lower end. 

3. The wheelchair of Claim 2, in which said seat bracket first 
30 opening is substantially pear-shaped. 



wo 99/17700 PCT/US98/20400 

14 

4. The wheelchair of Claim 1, in which said seat bracket sec- 
ond opening is substantially horizontally-oriented and elliptical-shaped. 

5. The wheelchair of Claim 1, in which said wheelchair flexi- 
5 ble chassis includes a pair of spaced-apart sideframes; in which said 

side frames each have a front end and a rear end; in which one of said 
mounting brackets is disposed on each of said sideframe front and 
rear ends; in which a substantially square-shaped seat frame is dis- 
posed on and depends from said seat; and in which one of said seat 
10 brackets is disposed adjacent to each of the four corners of said 
square-shaped seat frame. 

6. The wheelchair of Claim 5, in which at least a pair of said 
seat brackets each is formed with said substantially vertically-oriented 

15 first opening. 



7. The wheelchair of Claim 6, in which one of said pair of 
seat brackets formed with said vertically-oriented first opening is en- 
gageable with a selected one of said chassis sideframe front end 
20 mounting brackets, and the other one of said pair of seat brackets 
formed with said vertically-oriented first opening is engageable with 
said rear end mounting bracket of the other one of said pair of chassis 
side frames. 



25 8. The wheelchair of Claim 1, in which said chassis mounting 

brackets each is an inverted generally U-shaped bracket; and in which 
each vertical wall of said U-shaped bracket is formed with an opening. 

9. The wheelchair of claim 8, in which each of said U-shaped 
30 bracket openings is circular-shaped. 
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10. The wheelchair of Claim 9, in which a spacer is disposed 
on the top wall of said U-shaped bracket; and in which said spacer is 
formed of nylon. 



5 11. The wheelchair of Claim 1 , in which said seat brackets 

each is a clevis having a pair of spaced-apart vertically-oriented walls; 
and in which said first opening is formed in each of said vertical walls. 

12. The wheelchair of Claim 1, in which said flexible chassis is 
10 a crossbrace chassis; and in which said rigid seat is a van seat. 



13. The wheelchair of Claim 12, in which said crossbrace 
chassis is collapsible from an open operating position having said van 
seat mounted thereon, to a storage position after removal of said pin 
IS and said seat. 



wo 99/17700 



PCT/US98y20400 



1/11 




wo 99/17700 



PCT/US98/20400 



2/11 




wo 99/17700 



PCT/US98/20400 




wo 99/17700 



PCT/US9a/20400 




wo 99/17700 



PCT/US98/20400 




wo 99/17700 



PCT/US98/20400 





wo 99/17700 



PCTAJS98/20400 



7/11 




wo 99/17700 



PCTAJS98/20400 




wo 99/17700 



PCT/US98/20400 




wo 99/17700 



PCT/US98/20400 



10/11 

CV2 




wo 99/17700 



PCT/US98/20400 



11/11 




O HH 



INTERNATIONAL SEARCH REPORT 



Interni al Application No 

PCT/US 98/20400 



A. CLASSIFICATtON OF SUBJECT MATTHR 

IPC 6 A61G5/04 



According to International Patent Classttication (IPC) or to both national dassification and IPC 



B. FIELDS SEARCHED 



Minimum ciocumentation searched (classification system followed by classification symbols) 

IPC 6 A61G 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



p. A 



GB 611 835 A (HUBNER) 
see the whole document 

US 5 727 802 A (GARVEN OR DOUGLAS M ET 
AL) 17 March 1998 
see the whole document 

US 3 976 152 A (BELL ALBERT) 

24 August 1976 

see the whole document 

US 5 042 607 A (FALKENSON RICHARD ET AL) 
27 August 1991 

US 5 004 259 A (AYERS ROBERT C ET AL) 
2 April 1991 



□ 



Further documents are listed in the oontlnuatton of box C. 



ID 



Patent family members are listed In annex 



* Special categories of cited documents : 

"A' document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the Intemational 

filing data 

V document which may throw doubts on priority claim(s) or 
which is dtad to establish the publication date of another 
citation or other special reason (as specified} 

*0* document ref erring to an oral <fiscl08ure, use. exhibition or 
other means 

'P" document published prior to the international filing date but 
later than the priority date claimed 



T later documeni published after the intemational filing dale 
or priority date and not in cortlljct wUh the appfication but 
cited to understand the principle or theory underiying the 
invention 

■X' document of particular rBlevarKG: the claimed invention 
cannot be considered novel or canrK>t be considered to 
involve an inventive step when the document is taken aiorre 

■Y' document of particular retevance; the claimed Invention 
cannot be considered to involve an Inventive step when the 
document is combined with one or mora other such docu- 
merrts, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 



Date of the actual completion of the tntemational search 



5 February 1999 



Date of malBng of the imemational search report 



12/02/1999 



Name and mailing address of the ISA 

European Patent Office. P.B. 5618 Patentlaan 2 

NL • 2280 HV RitswQk 
Tel. (+31-70) 340-2040. Tx. 31 651 ©po nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Godot, T 



Foim PCr/ISA/21 0 (second shmq ( JUy 1 992) 



INIERNATTONAL SEARCH REPORT 

iirfonnation on patent romUy memoefs 


Intern a! Application No 

PCT/US 98/20400 


Patent document 
cited In search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



GB 611835 A NONE 



US 5727802 A 17-03-1998 DE 19525719 A 08-02-1996 

US 3976152 A 24-08-1976 
US 5042607 A 27-08-1991 



US 5004259 A 02-04-1991 NONE 



GB 


1478046 A 


29-06- 


•1977 


SE 


465015 B 


15-07- 


■1991 


AU 


1986888 A 


19-01- 


-1989 


CA 


1290237 A 


08-10- 


■1991 


DE 


3870242 A 


21-05- 


■1992 


EP 


0367784 A 


16-05- 


-1990 


JP 


2503874 T 


15-11- 


-1990 


SE 


8702577 A 


23-12- 


-1988 


UO 


8810109 A 


29-12- 


-1988 



Foim PCT/ISAfilO (patent famly miM) (Jiiy 1902) 



